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4,4'-Di-ferf-butyl-2,2'-[imidazolidine- 
1 ,3-diylbis(methylene)]diphenol 



b = 6.2110 (4) A 
c = 17.9086 (16) A 
P = 109.168 (6)° 
V = 2215.6 (3) A 3 
Z = 4 

Data collection 

Stoe IPDS II two-circle 

diffractometer 
22835 measured reflections 



Mo Ka radiation 
li = 0.08 nun 4 
T = 173 K 

0.24 x 0.22 x 0.19 mm 



3909 independent reflections 
3131 reflections with I > 2a(I) 
R inl = 0.101 
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In the title compound, C25H 36 N 2 02, the two fert-butyl- 
substituted benzene rings are inclined at an angle of 
53.5 (3)° to one another. The imidazolidine ring has an 
envelope conformation with with one of the C atoms of the 
ethylene fragment as the flap. The structure displays two 
intramolecular O— H- ■ -N hydrogen bonds that generate S(6) 
ring motifs. The crystal studied was a non-merohedral twin 
with a fractional contribution of 0.281(6) for the minor 
domain. 



Related literature 

For related structures, see: Rivera et al. (2011, 2012a,6); 
Rivera, Nerio, Rios-Motta, Fejfarova et al. (2012). For the 
use of the 2,2'-[imidazolidine-l,3-diylbis(methylene)]diphenol 
system as a ligand in the synthesis of a variety of coordination 
compounds, see: Kober et al. (2012); Xu et al. (2007); Zhang et 
al. (2009). For the original synthesis of the title compound, see: 
Rivera et al. (1993). For hydrogen-bond motifs, see: Bernstein 
et al. (1995). 




Experimental 

Crystal data 

C 25 H 36 N 2 0 2 
M, = 396.56 



Refinement 

R[F 2 > 2o~(F 2 )] = 0.119 

wR(F 2 ) = 0.324 

S = 1.13 

3909 reflections 

272 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.42 e A~ 3 

Ap mi „ = -0.39 e A~ 3 



D — 


H- ■ A 


D-H 


H-- -A 


D-A 


D-H-A 


Ol 


-Hl-Nl 


1.00 (10) 


1.70 (10) 


2.655 (7) 


157 (8) 


02 


-H2- ■ -N2 


0.95 (8) 


1.83 (8) 


2.656 (7) 


144 (7) 



Monoclinic, P2 i /c 
a = 21.0879 (16) A 



Data collection: X-AREA (Stoe & Cie, 2001); cell refinement: X- 
AREA- data reduction: XRED-32 (Stoe & Cie, 2001); program(s) 
used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) 
used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: DIAMOND (Brandenburg, 2006); software used to prepare 
material for publication: SHELXL97. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SJ5337). 
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4,4 f -Di-ferf-butyl-2,2 f -[imidazolidine-1 r 3-diylbis(methylene)]diphenol 

Augusto Rivera, Luz Stella Nerio and Michael Bolte 

Comment 

2,2'-[imidazolidine-l,3-diylbis(methylene)]diphenol system has been used as ligand in the synthesis of a variety of 
coordination compounds, with potential applications in homogeneous catalysis (Kober et al, 2012, Xu et al, 2007, 
Zhang et al., 2009). The molecular structure and atom-numbering scheme for (I) are shown in Fig. 1. The imidazolidine 
ring adopts an envelope conformation, with C3 as the flap. The dihedral angle between aromatic rings is 53.5 (3)°. Its X- 
ray structure confirms the presence of two intramolecular hydrogen bonds between the phenolic hydroxyl groups and the 
imidazolidine nitrogen atoms with S(6) graph-set motifs (Bernstein et al, 1995) (Table 1). 

Experimental 

For the original synthesis of the title compound, see: Rivera et al. (1993). Single crystals suitable for X-ray diffraction 
were obtained from a mixture chloroform:methanol (1:1), by slow evaporation over 5 days at room temperature. 

Refinement 

H atoms bonded to C were positioned geometrically, with C-H = 0.95-0.99 A and constrained to ride on their parent 
atom, with (7 iS0 (H) = 1.5£/ eq (C) for methyl H atoms and 1.2£/ eq (C) for other H atoms. The crystal was a non-merohedral 
twin with a fractional contribution of 0.281 (6) for the minor domain. The twin law is (1 0 0.773/0 - 1 0/0 0 - 1). As a 
result of this twinning, the figures of merit are rather high. Nevertheless, the H atoms bonded to O could be located in a 
difference map and they could be freely refined. 

Computing details 

Data collection: X-AREA (Stoe & Cie, 2001); cell refinement: X-AREA (Stoe & Cie, 2001); data reduction: X-AREA (Stoe 
& Cie, 2001); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: DIAMOND (Brandenburg, 2006); software used to prepare material 
for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound, displacement ellipsoids are drawn at the 50% probability level. 
Intramolecular hydrogen bonds are drawn as dashed lines. 

4,4'-Di-ferf-butyl-2,2'-[imidazolidine-1,3-diylbis(methylene)]diphenol 



Crystal data 

C25H36N2O2 
M r = 396.56 
Monoclinic, P2\lc 
a = 21.0879 (16) A 
6 = 6.2110(4) A 
c= 17.9086(16) A 
P= 109.168 (6)° 
V= 2215.6 (3) A 3 
Z=4 



F(000) = 864 

D x = 1.189 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 20905 reflections 

(9 = 2.1-26.0° 

fi = 0.08 mnr 1 

T= 173 K 

Block, colourless 

0.24 x 0.22 x 0.19 mm 



Data collection 

Stoe IPDS II two-circle 

diffractometer 
Radiation source: Genix 3D I//S microfocus X- 

ray source 
co scans 

22835 measured reflections 
3909 independent reflections 

Refinement 

Refinement on F 1 

Least-squares matrix: full 

R[F 1 >2a{F 1 )] = 0.119 

wR(F) = 0.324 

S = 1.13 

3909 reflections 

272 parameters 

0 restraints 

Hydrogen site location: mixed 



3131 reflections with / > 2o(I) 
Rm= 0.101 

$max 25.0 , Grain 2.1 

h = -25^24 
k=-l^l 
/ = -18->21 



H atoms treated by a mixture of independent 

and constrained refinement 
w = lVOFo 2 ) + (0.0705P) 2 + 10.9502P] 

where P = (F 0 2 + 2i\ 2 )/3 
(A/o-) m «< 0.001 
Ap max = 0.42 e A" 3 
Ap mm = -0.39eA- 3 

Extinction correction: SHELXL97 (Sheldrick, 

2008),Fc*=kFc[l+0.001xFc 2 l 3 /sin(26>)]- 1/4 
Extinction coefficient: 0.037 (4) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refined as a 2-component twin. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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z 
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0.09 (3)* 


02 
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H2 


0.635 (4) 


0.845 (13) 


0.716 (5) 


0.06 (2)* 


Nl 


0.5256 (3) 


0.3720 (9) 


0.6606 (3) 


0.0385 (13) 


N2 


0.6261 (3) 


0.5545 (8) 


0.7268 (3) 


0.0368 (13) 


CI 
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0.7397 (4) 


0.0489 (18) 
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0.5929 


0.2827 


0.7669 


0.059* 


H1B 
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0.4945 


0.7724 


0.059* 


C2 


0.5537 (3) 


0.4692 (12) 


0.6021 (4) 


0.0433 (16) 
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0.5346 
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0.5854 


0.052* 


H2B 


0.5453 
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0.052* 
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0.6280 (3) 


0.4820 (11) 


0.6489 (4) 


0.0369 (14) 
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0.6501 
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0.6525 


0.044* 
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0.6513 


0.5875 


0.6256 


0.044* 


C4 


0.4565 (3) 


0.4390 (11) 


0.6528 (4) 


0.0419 (16) 


H4A 


0.4524 


0.5964 


0.6437 


0.050* 


H4B 


0.4483 


0.4089 


0.7031 


0.050* 


C5 


0.6896 (3) 


0.5301 (11) 


0.7933 (4) 


0.0394 (15) 
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0.7046 


0.3785 


0.7960 


0.047* 
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0.6813 


0.5639 


0.8434 


0.047* 


Cll 


0.4026 (3) 


0.3260 (10) 


0.5857 (4) 


0.0364 (14) 


C12 


0.4124 (3) 


0.1211 (11) 


0.5592 (4) 


0.0407 (15) 


C13 


0.3586 (4) 
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0.0492 (18) 


ni j 


U.jOto 


— n 111^ 

U.lllJ 




U.UJ7 


C14 


0.2970 (4) 


0.1210(11) 


0.4750 (4) 
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Atomic displacement parameters (A 2 ) 
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